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PREFACE

In 1963, in response to a request from the Ministry of Petroleum
and Mineral Resources, the Saudi Arabian Government and the U. S.
Geological Survey, U. S. Departmant of the Interior, with the approval
of the U. S. Departsent of State, umdertook a joint and cooperative
effort to map and evaluate the mineral potential of central and western
Saudi Arabia. The results of this program are being released in USGS
open files in the United States and are glso available in the Library
of the Ministry of Petroleum and Mineral Resources. Also on open file
in that office is a large amount of material, in the form of unpublished
manuscripts, maps, field notes, drill logs, annotated aerial photo-
graphs, etc., that has resulted from other previous geologic work by
Saud{i Arabian government agencies. The Govermment of Ssudi Arabia
makes this information available to interasted persons, and has set
up a liberal mining code which is included in "Mineral Resources of
Saudi Arabia, a Guide for Investment and Development,” published in
1965 as Bulletin 1 of the Ministry of Patroleum and Mineral Resources,

Directorate General of Mineral Rescurces, Jiddah, Saudi Arabia.
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3ECTION OF THE F.TIMA FORMATION
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©

Richard Goldsmith

The Fatima Formation in the area east of Jiddsh, Saudi arcbia, lies in a series
of faulted ranges on the northwest side of lower Wadi Fatima, The measured section
is ir. the most westerly range on the north side of the Jiddsh-Makkeh highway norzh-
wast of Bahrah located at 21024'N. Let, 39029'E. Lorg. The traverse was made starii.g
in a basin on “he northwest side of the range about 6.5 kilcmeters from Bahrah and
ending at the sumit, The location is my station 699, SAG photo 1-7-28, mosalc 21-E

Fatima - Rabigh Ares,

The traverse sterted in quartz monzcnite of the unit labeled gg on the 1:500,000-
scale geologic map of Brown and others, (1962), which lies unconformably below the
Fatima Formatior, The traverse continued eastward up the mountain ccross the uptiltoen
eastward-iipping beds of the formation {tabla 1), About four hours were gpent in
traversing the section, Measurement consisted of pacing, with later correction for
dip of beds, ¢r visual estimation of thicknesses where key beds were thin or where
the slope was cteep., The resulting section reprecents only a crude approximation
of the true thickness of the units, but it may be useful as a description of gross
lithologic aspect of the Fatime Formation in the meneral type are, More tine wae
spent in the lower part of the section (a, b im fig 1) tham im the upper part
(c in fig. 1) above the limestone beds, for as time was getting short these beds
were very rapidly traversed, and mo attempt was mede to estimete thickmesses of

individual reck types or of naturs]l growplags o rock types.
Norih and north-norihwesterly-trenuing fauits cut tbhe lower part oI the sectiown

but these appeer to he of little displacement and allowance is made for them where






obgerved in the measured section. A larger fault truncates the beds on the west

gide of the mountain but lies west and south of the location »f the traverse and thus

is not involved,

The lower part of the section conteans sporadic sills, locally dikes of andesite,
basalt (?), and porphyritic daci-andesite (?), The thicknesses of these rocks are
not included ir the messured thickness of the section. The changes from red to green
beds and the development ¢f hornfels 13 ascribed in part at least to the intrusion
of the sills. At *he top of the largest gill at about 1°5 meters is a thin wnite
schistose and talcese marble interlayered with tale schist, silicious layers and
red shale, The presence of talc and the schistosity in these beds suggests that the
alteration and deformation nccured at the time of emplacement ~f the sill., They could
however have accurred during later faulting and local hydrothermali activity.

v . ' . . . . R
Unit {a} is the basal unit of the formation and the basal beds at least are

obviously derived from the underlying quartz monzonite, Unit (b) consists of two
parts. A lower unit <b1) consists predominantly of thin bedded siltstone and shale,
but with sandstone, griﬁ, and conglomerate prevailing in the lower part., The rocks
are predominantly of green color. An upper unit (b2) is alsn typically thin bedded,
at least in the lower part, but contairs intercalated white, gray, or pink limestone
beds. These typically weather orange and are thir in the il»wer part »f the section,
but in the upper part of the unit weather buff to tan and are thick. Fossible

stromatalitic structures occur in the thinner telds in the lower part cof (b}
<

The difference in aspect batween the lower and upper parts of the section is
striking., The lower part {a and b) contains deposits indicative primarily of quiet
water deposition: fine-grained ciltstone, shale, and limestone, with no -bvious
pyroclastic deposits., The upper part (¢) contains little fire~grained mzterial or
chemical deposits, but it has much conglomerate, pyroclastic material, and agglo-
merate, as well as possible flows of andesite and daci-andesite(?). The bresk

between the two parts occurs above the thin quartz and jasper-bearing conglomerate
bed above the limestone section, Tris conglomerate and assnciated siltstone is taken

as the bese of the upper Wadi Fatima secticn {(¢). This upper part appears to continue

(]



with sicd lar lishrliogy eastaora teyvond che end of the traverse tc the wadl extending
nersh of Rahrah wnlclh appesrs 1o ve ccoupled by a Tault which cuts off the top

of the Patima sscticn, 1F no folding or repstition by faultiag has sccured, and

the dip remains constant; the additvional thickness of the seciion beyonéd the end of

the traverse would Le about £3C mevers,

The upper part of the section (e} greatly resembles the upper sequence of the
Mahd edn Dhehab Series at Mana sdin “hshab., The lower part {a and b) could be, but
18 et recognizably equivecsmt 1o the leower sequence of the Mahd adh Dhahab Series.,
Two siiio or flow: were re agnizel as similar ts those in the Mahd adh Dhahab area.

~

Oree nT o basge iw o= daci-ancesitel” ) cortaining :gg~sheped amygdules of chalcedonic

e s i
SUBRIST, ~

ne obher e nogray andeesite with large tabuler light-xray plagiociase
phencerysts, This xind of endesite is widespread in rocks mappea as Halaban andesite
elsewher2 in whe guadrangls it cuts scrosc the upper sequence at one place in the

Mahd adb Ihansh ares of the Manoe adh Dhahab Series.

foN . . , . R . . .
Jnits \a, and xu) togethe: deserve considerat.on ey rank as lower member of

N . o - rs . . ~

tie Fatima Fermation, and the upper waot {¢) deserves consideration [nr renk as upper
wember 57 the Formation, nowever, the upper unit needs more cetaiiad study to

S e s T A A TS

detovmine Lty full sracactor.esthes.  And too, owher sections of the Catims formation

ghouad e studies In orasr e s€o 1r the twefsld drvisicn oftne Fatima Formation

e dan everywnerve velid, 1 have ceen a superposition of conglomerates and pyro~
nlentic rocks on predomiraatiy fine~greined and non-velcanic sedimen®s similar to
13 s 5 k' - . %

those “u1 the lower part of ine Fatima Formation at several places in the Southern

Hijez guadrangle, but the brenk muy not everywhere represent the came interval,

Kervorf (1977, p.€72-673) has summarily described gsections of the Fatima
Formation whish he cnlis the Wadi Fatime Seriss, in the Wadi Fatima area and divides
the urnit into a !wer ved congleuerate and exkose; a limestone-argiliite ("schist")
section cortaining atrometolitic bedsy ang on top levas, red tuffs, and green and
violet prercias, conglomerat: .nd pyreoclastic beds, He cstimatss the sectisn to be

500 w thick at cne locxlity. “omparison of my measurca section near Bahral with

N

Karpeff's description nf the Fatima indicates that my sectiior is a representative one,
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Table 1,

1MT=-27m

27 - 28 m

28 - 48 m

48 - 80 m

62 ~ 82,2

82,2 - 88

88 - 95 m

Section of Fatima Formaticn near Bahrah, Seudi Arabis (measured from
base of section upwards).

Grussy-weathering, altered, quartz monzcnite containing gquartz,
greenish-white plagioclase, pink potassium feldspar, altered
mafic minerals; alteration most intense in zone 2 m wide at contact;

7 m exposed epidote in fractures

green arkose, arkosic grit and gritty mudstone with 10 cm layer
of mudstone with green and pink concretions, particles in grit

include quartz and fedlspar derived from underlying quartz monzonite.

red conglomerate, grit, arkosic sandsione with red shale partirgs,

cross-bedded, tops to east, dip 500 gast

pink and green, platy, carbonate-cemented grit, passing upwards
into greenish gritty arkose and conglomerate, red aphanitic frag-
ments as well as quartz and feldspar; gray green mudstone lenses

and layers
amygdaloidal basalt - 10 m
same as below basalt

greenish to purplish-btlack thin-bedded to laminated siltstone, shale

and sandstone; some concretionary spots in shale

green thin-bedded shale and siltstone with subordinate lenses of
sandstonej rare carbonate-cemented tan to green grit beds 1 cm thick,

clusters of epidote in some beds.,
green sandstone

coarse-grained greenish-gray limestone, brown-weathering, brecciated

appecaring

greenish-gray shale with minor greenish gray sandstone

10 cm schistose pink and white limestone, thin-bedded gray, subordinate

pink sandstone above and below, cross-bedded on fine scale
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167.5 m  red gritiy sandstene and sisitstone with a few baff or tra-westhering

1

. , . E . . < . 3\
Section ot Fahima Formstion near Pahran, Seudi Arabia ioortd.)
andesite or basalt siii

green gray riprle-marked asandstonc with subordinate sheole

9

m schistoss light gray carbonate beds end shelc

i Lrownish-crange werthering iimestone, swarled and knotved siliceous

intemmal planay strictures; possibly stromeatolites

Fault - cffset in section

A%y

m interbedded sreer~gray sandstornc und sllictore with interloyers

of prowr te nrange-wea'hering cartonate 10-20 cm thick

il sandstone teds more abundant
m sxlifstone and orange-seathering ~alcareous ghale nand siltstene with

mincr sandstone

shift sezticn ts north at base »f red peds

m red siitsvone, sandstonre, ripple marked, & {ew orange-weathering

Limestone Layers near hottom, rare st tep: platy red shale

roninent orarge-weatheri 3ilL, about 35 m trick
¥

rn interbedded white schistose taicose marnle, tale schust, =ilicecus

layers and red shale

white to pink Jimestone layers 10 to 20 cm thick

8 m buff weatheriuw thick-bedded white iimestene, beds 0.7 tc 1 m thick

andesite siil l4 m thick

i nrarge-waathering limestone, witl red wery thin liwey-sncie

and bottomy gome veins of silica in corter of Yhickest beds

"trachytich amygdoloicaicidal duoci-nndenits 1 F)

salcite amygdi.es, possible pilliow stru:turs 2% ons place along

strike to north, abou. 30 o thi:zk

7). glomerperphyritic,
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Table 1, Seciion of Fatima ‘ormation near Bharah, Sauci Arabin {ocontd. )
¥ ’
8l -~ 186 m baked red snale and siltstone pessing upwards inte red conglomerate
| containing much ocryrtocrystalline quertz, tuf'f (?) or merble (7
] fragments, and subordinate josper; conglomerats averlain by red-
) orange hernfeised snale and siitatene
f Zresn sndesi o
i
5186 ~ 21 m mostly red congloasrste, caistome, iliisvone; some ter te LR
? fire-grained wuflace~ s (7Y luvers: gray te Prownish biacs andesite
¢
f with egg-shaped amygdulas o ciwvl lodonic quartz; greenish gray
i
! agglomaerate
1201 - 3Bk conglomerate, gray at bottom, red at top, subrrdinate sandstore,

Summit of mourtain, No noticeable dikes ~r sillg

raversed. Sectior protobly continues e wadl to east,.

ot

336 ~ 1020 ni ) nov
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